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ABSTRACT 

Resu l ts  f rom t h e  1981-82 Kotzebue Sound tagg ing  p r o j e c t  i n d i c a t e d  t h a t  Kobuk 
R i ve r  chum salmon entered t he  commercial f i s h i n g  d i s t r i c t  e a r l i e r  than Noatak 
chum salmon and mig ra ted  a long t h e  Baldwin Peninsula i n  Kotzebue Sound. Kobuk 
R i v e r  chum salmon peaked i n  abundance i n  l a t e  J u l y  i n  bo th  1981 and 1982. The 
m a j o r i t y  o f  f i s h  tagged i n  t he  month of August were Noatak R i v e r  chum salmon 
peaking i n  e a r l y  August. Noatak R i v e r  chum salmon tended t o  be w i d e l y  d i s t r i -  
buted i n  t h e  f i s h i n g  d i s t r i c t .  Run t i m i n g  d i f f e r e n c e s  between upper and lower  
Kobuk R i v e r  chum salmon were found i n  1982. Average t ime  spent  w i t h i n  t he  
f i s h i n g  d i s t r i c t  was 4.6 and 4.7 days i n  1981 and 1982, r e s p e c t i v e l y .  

KEY WORDS: chum salmon, Oncorhynchus k e t a ,  Kotzebue t agg i  ng, m i g r a t o r y  r a t e ,  
s tock  separat ion.  



INTRODUCTION 

The Kotzebue Sound Commercial F i sh ing  D i s t r i c t  i nc l udes  a l l  waters  from Cape 
Pr ince  of Wales n o r t h  t o  P o i n t  Hope (F igu re  1 ) .  The numerous smal l  r i v e r s  
w i t h i n  t h e  d i s t r i c t  suppor t  f i v e  species o f  P a c i f i c  salmon, of which chum 
salmon (Oncorhynchus keta) a r e  t h e  most abundant. The annual m i g r a t i o n  o f  
Kotzebue D i s t r i c t  chum salmon i s  p r i m a r i l y  composed o f  s tocks  which spawn i n  
t he  Noatak and Kobuk R i v e r  drainages, t he  two l a r g e s t  r i v e r s  d i scha rg ing  i n t o  
t h e  eas te rn  Chukchi Sea. Chum salmon a r e  harvested by bo th  commercial and sub- 
s i s t ence  fishermen. Commercial f i s h i n g  f o r  chum salmon i n  Kotzebue Sound takes 
p lace  i n  a conf ined area w i t h i n  the  d i s t r i c t  (F i gu re  1 ) .  

The commercial chum salmon f i s h e r y  has s t e a d i l y  increased i n  economic importance 
s ince  i t s  modern i n c e p t i o n  i n  1962. Commercial salmon harves ts  have f l u c t u a t e d  
from a low o f  29,400 i n  1967, t o  a reco rd  ca tch  o f  677,200 i n  1981 (Tab le  1 ) .  
The ex-vessel va lue  o f  t h e  1981 and 1982 harves ts  t o t a l e d  3.2 and 2.0 m i l l i o n  
d o l l a r s ,  r e s p e c t i v e l y ,  and they  were t h e  most va luab le  harves ts  i n  d i s t r i c t  h i s -  
t o r y  . 
F i s h i n g  a c t i v i t y  t y p i c a l l y  begins on 10 J u l y  and cont inues through 31 August; 
peak catches u s u a l l y  occur  between 4 and 10 August. Cur ren t  management s t r a t e g y  
i s  designed t o  m in im ize  f i s h i n g  e f f o r t  i n  J u l y  t o  a f f o r d  g r e a t e r  p r o t e c t i o n  t o  
Kobuk R i v e r  s tocks  which were shown by Yanagawa (1968) t o  be most abundant i n  
t he  commercial f i s h e r y  a t  t h a t  t ime. 

Escapement da ta  demonstrate t h a t  t h e  Noatak R i v e r  suppor ts  a s u b s t a n t i a l l y  l a r g e r  
spawning p o p u l a t i o n  of chum salmon than  does t he  Kobuk R i v e r  ( B i g l e r  1983). Chum 
salmon spawn from mid August t o  mid October i n  t h e  l owe r  100 m i l e s  (160 km) o f  
the  Noatak R iver .  Kobuk R i v e r  salmon spawn from l a t e  J u l y  t o  l a t e  August i n  t h e  
lower  t r i b u t a r i e s  ( S q u i r r e l  , Salmon, and Tutuksuk R i ve rs ) .  Spawning a c t i v i t y  
cont inues i n t o  October i n  t h e  upper Kobuk t r i b u t a r i e s  (Selby R i v e r  s lough, Ambler 
River ,  and t he  mouth of Beaver Creek). 

The annual chum salmon subs is tence ha rves t  has been documented annua l l y  by t h e  
Department s i nce  1962. Near ly  a l l  o f  t h e  ca tch  i s  consumed as d r i e d  f i s h .  

Set g i l l  ne ts  a r e  most commonly used b y  t h e  r e s i d e n t s  o f  Kobuk R i ve r  v i l l a g e s  
(Noorv i  k, Kiana, Ambler, Shungnak, and Kobuk) f o r  subs is tence f i s h i n g  b u t  some 
beach s e i n i n g  i s  done on spawning areas i n  l a t e  season. Beach se ines a r e  used 
a lmost  e x c l u s i v e l y  by t he  r e s i d e n t s  o f  Noatak v i l l a g e  on t he  Noatak R iver .  A 
r e l a t i v e l y  smal l  number of chum salmon a r e  captured a t  f i s h  camps on t he  lower  
Noatak R i v e r  us i ng  g i l l  nets .  Subsistence f i s h i n g  a l s o  occurs near Kotzebue, 
Sheshal i k ,  and w i t h i n  Hotham I n l e t  (F i gu re  2 ) .  

A tagg ing  s tudy conducted i n  Kotzebue Sound from 1966 t o  1968 p rov ided  evidence 
t h a t  Kobuk R i ve r  chum salmon e n t e r  Kotzebue Sound e a r l i e r  than Noatak R i v e r  chums 
(Yanagawa 1968). A tendency f o r  Kobuk R i v e r  f i s h  t o  t r a v e l  ad jacen t  t o  t h e  
Baldwin Peninsula was a l s o  shown by t h e  Yanagawa study. 

The p r imary  o b j e c t i v e  o f  t he  1981-82 t a g  and recap tu re  s tudy  i n  Kotzebue Sound 
was t o  more c l e a r l y  d e f i n e  Kobuk and Noatak R i ve r  chum salmon s tock  m i g r a t o r y  
p a t t e r n s  and t im ing .  The s tudy was a l s o  in tended t o  determine b o t h  t h e  t ime  



Seward Peninsula 

F i g u r e  1. Kotzebue Sound commercial salmon f i s h i n g  d i s t r i c t  and ma jo r  chum salmon spawning areas i n  t h e  
Noatak and Kobuk R i v e r  drainages; ( 1  ) Noatak R i v e r  ( l owe r  100 m i l e s ) ,  ( 2 )  K e l l y  R i v e r  and Creek, 
(3 )  S q u i r r e l  R ive r ,  ( 4 )  Salmon R iver ,  ( 5 )  Tutuksuk River ,  ( 6 )  Ambler R i ve r ,  ( 7 )  Selby R i v e r  and 
Slough, and (8)  Beaver Creek. 



Table 1. Catch, escapement, and t o t a l  r e t u r n  o f  chum salmon ( i n  thousands) 
t o  the  Kotzebue D i s t r i c t ,  1962-1983. 

Escapanerh amrercial. Sutrsistence mtal 
Year lndexl Catch Qtch Return Indlex 

180.5 

88.6 

117.8 

109.3 

llo .5 

61.0 

53.1 

51 .O 

161.5 

71.7 

91.2 

186.5 

251.4 

157.8 

57.6 

93.8 

48.1 

29.2 

216.7 

154.4 

148.5 

U9.1 

1 Peak a e r i a l  survey count  i n  t h e  yea r  1 i s t e d ,  un less  footnoted otherwise.  

Est imated subs is tence catches f rom Kobuk R i v e r  v i l l a g e s  and Kotzebue, 
exc ludes Noatak V i  11 age. 

Escapement index es t imated  from t h e  re1  a t i o n s h i p  between commercial 
f i s h e r y  CPUE and t o t a l  r e t u r n  noted i n  years where complete a e r i a l  
surveys were conducted. 



Figure 2 .  Chum salmon tagg ing  areas used i n  1981 and 1982 w i t h i n  the  Kotzebue Sound commercial salmon 
f i s h i n g  d i s t r i c t .  



spent w i t h i n  t h e  c o m e r c i a l  f i s h i n g  d i s t r i c t  by chum salmon, as w e l l  as  t h e  
t r a v e l  t ime  from tagg ing  s i t e s  t o  recovery  l o c a t i o n s .  

METHODS AND MATERIALS 

Chum salmon were tagged throughout  t h e  Kotzebue Sound commerci a1 f i s h i n g  d i s t r i c t .  
The d i s t r i c t  was p a r t i t i o n e d  i n t o  s i x  tagg ing  areas f o r  s p a t i a l  sepa ra t i on  a n a l y s i s  
(F i gu re  2 ) .  

Tagging was conducted f rom 14 J u l y  through 29 August i n  1981 and f rom 1 J u l y  
through 25 August i n  1982 (Appendix 1 ) .  Three, two-person crews, operated 7.5 
hours a day, s i x  days a week throughout  t h e  season. Two l o c a l  commercial f i s h -  
ermen tagged under c o n t r a c t  i n  t h e  n o r t h e r n  p o r t i o n  of  the  d i s t r i c t  (areas 2 and 
4; F i g u r e  2) .  Two crews comprised o f  Alaska Department o f  F i s h  and Game (ADF&G) 
employees tagged i n  t h e  south and e a s t  p o r t i o n  o f  t h e  d i s t r i c t  (areas 1, 3, 5, and 
6; F i gu re  2 ) .  

Salmon were captured us ing  g i l l  n e t s  o f  s i m i l a r  c o n f i g u r a t i o n  t o  those used i n  
t he  commercial f i s h e r y  (5-112 t o  5-7/8 i n c h  [14 t o  15 cm] s t r e t c h e d  mesh, up t o  
42 meshes deep and 50 fathoms [91 m] i n  l e n g t h ) .  Once captured, f i s h  were tagged 
and re l eased  as q u i c k l y  as poss ib le .  F i s h  were seldom o u t  o f  t h e  wate r  f o r  more 
than 40 seconds w h i l e  an orange, 13 i n c h  (33 cm), " spaghe t t i "  t ype  t ag  was app l i ed .  

Tags were i n s c r i b e d  w i t h  a sequent ia l  number and "ADF&G KOTZ $2". A spec ia l  s t a i n -  
l e s s  s t e e l  needle a p p l i c a t o r  was used t o  i n s e r t  t h e  t a g  immediate ly  below and 
behind t h e  do rsa l  f i n .  Once t he  needle was detached t h e  f r e e  ends o f  t h e  t ag  
were t i e d  i n  an overhand kno t .  

Tag number, species,  sex, date, t ag  area, and general  phys i ca l  c o n d i t i o n  were 
recorded f o r  each f i s h  re leased.  Phys ica l  c o n d i t i o n  upon re l ease  was s u b j e c t i v e l y  
assessed: Code 1 f i s h  appeared v igorous  and were cons idered i n  good c o n d i t i o n ;  
code 2 f i s h  were ques t ionab le  and code 3 f i s h  were considered i n  poor  cond i t i on .  

The t agg ing  s tudy and i t s  goa ls  were announced t o  t h e  p u b l i c  w e l l  before each 
season. A l e t t e r  e x p l a i n i n g  t he  s tudy  was c i r c u l a t e d  t o  a l l  l i m i t e d  e n t r y  p e r m i t  
ho lders  immediate ly  p r i o r  t o  t h e  f i s h i n g  season. Reward pos te r s  were p laced  i n  
t h e  Post  O f f i c e  and o t h e r  conspicuous p laces  i n  Kotzebue and a l l  sur rounding 
v i l l a g e s .  I n t e r v i e w s  and announcements were a i r e d  p e r i o d i c a l l y  over  r a d i o  s ta -  
t i o n s  i n  Kotzebue and Barrow t o  develop and ma in ta i n  community i n t e r e s t  and t o  
a d v e r t i s e  t ag  rewards. I n c e n t i v e  f o r  t h e  p u b l i c  t o  r e t u r n  tags  were boosted by 
p e r i o d i c  drawings f o r  $150.00 p r i z e s  and p redes igna t ing  severa l  tags  t o  be wor th  
$100.00. The date, l o c a t i o n ,  and method of  recovery  was recorded and a two d o l l a r  
reward pa id  f o r  each t ag  re tu rned .  

Comnercial f i s h  buyers cooperated by pay ing  t a g  rewards t o  f ishermen who t u rned  
over  tags w h i l e  s e l l i n g  f i sh .  Buyers then  a t tached t h e  tags  t o  t h e  Department 's 
copy o f  t h e  f i s h  t i c k e t  and were reimbursed a t  t h e  end o f  each season. 

ADF&G tagg ing  crews conducted f o o t  surveys of the  Noatak and Kobuk R i v e r  spawning 
areas t o  recover  tags. These e f f o r t s  were g e n e r a l l y  con f ined  t o  areas o f  l i m i t e d  
access t o  subs is tence and s p o r t  fishermen. A1 1 ma jo r  spawning grounds were sur -  



veyed a t  l e a s t  twice (Appendix 1 ,  Table 3 ) .  The most e f fec t ive  tag recovery 
method from l i v e  f i s h  proved t o  be snagging with spor t  tackle.  ADF&G personnel 
conducting subsistence surveys of the Kotzebue region collected tags from v i l l age  
fishermen a s  we1 1 . 
S t a t i s t i c a l  analysis  was performed with the UCLA BMDP s t a t i s t i c a l  package on the  
University of Alaska Honeywell computer system. All s t a t i s t i c a l  t e s t s  were per- 
formed a t the  95% confidence 1 eve1 . 

RESULTS AND DISCUSSION 

A to ta l  of 3,305 chum salmon was tagged from 14 July t o  28 August, 1981 (Table 2 ) ,  
of which 831 (24.1%) tags were returned, including 710 (21.5%) with s u f f i c i e n t  
data f o r  fu r the r  analys is .  Commercial catch recoveries to ta led 550 (Tab1 e 3 ) ,  
while 96 were recovered from chum salmon spawning in the  Kobuk River and 64 (Table 
2) from Noatak River chum salmon spawning areas.  

In 1982, 4,914 chum salmon were tagged from 1 July  through 24 August (Table 2 ) ,  
and 1,197 (24.3%) tags were recovered from a l l  sources. A t o t a l  of 1,014 (20.6%) 
was returned with su f f i c i en t  data f o r  f u r t he r  analys is .  Recoveries from the  com- 
mercial f i shery  to ta led 771 (Table 2 ) ,  while 187 were recorded from the  Kobuk 
River and 56 from the Noatak River (Table 2 ) .  

Only two tags were recovered from drainages other than the Noatak and Kobuk Rivers. 
- A tag was recovered in 1981 from Fish Creek, a  small stream draining i n to  Hotham 

In l e t  and, in 1982 a tag was returned from the Wulik River, which empties in to  
Kotzebue Sound approximately 80 mi 1 es (130 km) north of Kotzebue. 

Fluctuations i n  commercial f i shing success were more o r  l e s s  mirrored by the  to ta l  
number of tags released during each f ishing period (Figure 3 ) .  The resemblance in 
r e l a t i ve  abundance between f i sh ing  success by the commercial f l e e t  and the tagging 
crews suggests t ha t  r e su l t s  of t h i s  study represent  the  targeted population. 

Migratory Timing of Noatak and Kobuk River Chum Salmon 

Migratory timing conclusions a r e  1 imi ted t o  the period of tagging operations;  from 
14 July  through 29 August in 1981 and 1 July  t o  25 August i n  1982. Most of the 
commercial f i shery  operations a re  included in these periods. Although chum salmon 
were s t i l l  present upon project  i n i t i a t i o n  and termination during both seasons, 
insuf f i c ien t  numbers were avai lable  t o  j u s t i f y  project  continuance. Chum salmon 
have been reported within both the Kobuk and Noatak Rivers a s  l a t e  a s  December. 

Only tags returned from the Noatak and Kobuk River drainages were included i n  the  
analys is  of run timing. Direct comparison of the number of tags recovered from 
each r i ve r  system was not possible because recovery e f f o r t  was not proportionate 
t o  escapement abundance. All data (tagging and recovery) from each system were 
grouped by tagging week. That i s ,  instead of grouping data by day of re lease ,  
f i s h  tagged from 1 July through 7 July were pooled t o  represent  week one, data 
collected from 8-13 July ,  represent week two, and so on (Table 2 ) .  The proportions 
of data representing each weekly s t r a t a  were then compared. Comparing proportions 
instead of actual tag numbers reduces s t a t i s t i c a l  uncer ta int ies  introduced by 
unequal tagging and recovery e f f o r t .  



Table  2 .  Number o f  chum salmon t agged  i n  Kotzebue Sound and s u b s e q u e n t l y  
r ecovered  i n  t h e  Noatak and Kobuk R i v e r s ,  grouped by t a g g i n g  week, 
1981-1 982. 

I----------____--------------------------------- 

1981 July August 

Calender Week 14-20 21-27 28-03 04-10 11-17 18-24 25-29 

Tagging Week 

Total 
800 646 520 299 200 388 3,305 

Tags Released 
Per Week 

Percent 
Cum. Percent 

Kobuk River 
Recoveries 

Per cent 
Cum. Percent 

Noatak River 
Recoveries 

Per cent 
Cum. Percent 

Jsi2 J a y  August 

Calender Week 

Tagging Week 

Tags Released 
Per Week 

Percent 
Cum. Percent 

Kobuk River 
Recoveries 

Per cent 
Cum. Percent 

Noatak River 
Recoveries 

Per cent 
Cum. Percent 



Table  3 .  Chum salmon t a g  r e c o v e r i e s  i n  Kotzebue Sound by t a g g i n g  a r e a ,  1981- 
1 982. 

Area Recovered 
Area -- -- Total Percent Total Percent 
Eigged 1 2 3 4 5 6 Recovered Recwered Released Released 

Totals 84 265 19 155 26 1 550 100 3,305 100 

Totals 335 122 89 193 32 0 771 100 4,914 100 

Tagging a r e a s  d e p i c t e d  i n  F i g u r e  2.  



1 10 20 30 10 
Jul Y August 

o.o! 
1 10 2 0 30 10 1 0  

July 
2'2 

August 

Figure 3.  Commercial fishing period catch per unit e f for t  ( C )  and total  
releases ( T )  per period for  Kotzebue chum salmon in 1981 and 
1 982. 

-9- 



Tag recovery data ob ta ined  i n  1981 i n d i c a t e d  t h a t  85% o f  a l l  Kobuk R i v e r  chum 
salmon passed through t he  commercial f i s h i n g  d i s t r i c t  between 14 J u l y  and 10 
August, and t h a t  Kobuk R i ve r  salmon peaked i n  abundance between 21 and 27 J u l y  
(Table 2 ) .  Noatak R i ve r  chum salmon peaked i n  t h e  commercial f i s h i n g  d i s t r i c t  
between 28 J u l y  and 3 August i n  1981 (F igu re  4 ) .  

Resu l ts  ob ta ined  i n  1982 i n d i c a t e d  t h a t  by 10 August, 84% o f  a l l  Kobuk R i ve r  chum 
salmon had passed through t he  c o m e r c i a l  f i s h e r y  (Table 2 ) .  Kobuk R i v e r  f i s h  
peaked i n  abundance between 21 and 27 J u l y .  Noatak R i v e r  chum salmon peaked i n  
mid-August (Table 2 ) .  

Mean dates o f  Kobuk and Noatak R i ve r  chum salmon abundance i n  t he  Kotzebue Sound 
commercial f i s h i n g  d i s t r i c t  (as i n d i c a t e d  by t a g  r e t u r n s )  i n  1981 were 31 J u l y  
and 7 August, r e s p e c t i v e l y .  Comparable means f o r  1982 were 31 J u l y  and 4 August, 
r e s p e c t i v e l y .  

M i g r a t o r y  Timing of Upper and Lower Kobuk R i v e r  Chum Salmon 

The p r o p o r t i o n  of t o t a l  r ecove r i es  pe r  t agg ing  week f o r  bo th  upper and lower  
Kobuk R i v e r  recovery  l o c a t i o n s  was compared. Tags recovered above t h e  Tutuksuk 
R i ve r  a r e  cons idered upper Kobuk, tags recovered f rom spawning ground surveys of 
t h e  S q u i r r e l ,  Salmon, and Tutuksuk R i ve rs  a r e  cons idered lower  Kobuk spawners 
( F i g u r e  1 ) .  Tags re tu rned  from subs is tence f ishermen a t  Kiana and Noorv ik  a r e  
excluded s i nce  they  represen t  f i s h  of unknown o r i g i n .  

Tag recovery  data i n  1981 i n d i c a t e d  t h a t ,  a f t e r  4 August, Kobuk chum salmon i n  
Kotzebue Sound were p r i m a r i l y  des t i ned  f o r  u p r i v e r  spawning areas. Both upper 
and lower  Kobuk R i ve r  s tocks  appeared t o  peak c o n c u r r e n t l y  i n  t h e  commercial 
f i s h e r y  i n  1981 (F igu re  5 ) .  

I n  1982, lower  Kobuk chum salmon were most numerous i n  t h e  commercial f i s h e r y  
f rom 1 J u l y  th rough  e a r l y  August, and peaked i n  abundance i n  l a t e  J u l y .  The 
abundance o f  upper Kobuk chum salmon increased s u b s t a n t i a l l y  a f t e r  e a r l y  August 
(F i gu re  5 ) .  

S p a t i a l  Separat ion i n  Kotzebue Sound 

More f i s h  were tagged i n  areas 1 and 3 (Baldwin Pen insu la )  d u r i n g  bo th  seasons 
because o f  unequal salmon abundance and d i s p r o p o r t i o n a t e  tagg ing  e f f o r t .  S i x t y  
two pe rcen t  of  a l l  f i s h  i n  1981 were tagged i n  areas 1 and 3; 75% i n  1982. Sub- 
sequent ly ,  t h e  m a j o r i t y  of tags recovered on the  Noatak and Kobuk R i ve rs  o r i g i n -  
a ted  i n  areas 1 and 3. I n  o rde r  t o  t e s t  f o r  s p a t i a l  separa t ion  t h e  number o f  
tags recovered on each r i v e r  were compared w i t h  t h e  number expected, g i ven  unequal 
sampling. Resu l ts  from both seasons demonstrate t h a t  more Kobuk R i v e r  t a g  r e t u r n s  
than  expected o r i g i n a t e d  i n  areas 1 and 3, fewer than expected o r i g i n a t e d  i n  areas 
2 and 4 (Table 4 ) .  Th i s  s t r o n g l y  suggests t h a t  Kobuk R i ve r  chum salmon m i g r a t e  
p r i m a r i l y  a long  t h e  Baldwin Peninsula.  No s p a t i a l  sepa ra t i on  cou ld  be demonstrated 
f o r  Noatak R i v e r  f i s h .  

O f  f i s h  tagged i n  Hotham I n l e t  (areas 5 and 6; F i gu re  2 )  i n  1981, 88% were recov-  
ered f rom t h e  Kobuk R iver ,  t h e  remain ing 12% were recovered from t h e  Noatak R i v e r  
(Dinnocenzo 1981).  There were no u p r i v e r  r ecove r i es  o f  f i s h  tagged i n  Hotham 
I n l e t  i n  1982. 



1982 a Noatak Recoveries [n= 56) 

Kobuk Recoveries (n=187) 

Figure 4. Relative proportions of Noatak and Kobuk River chum salmon in the 
Kotzebue Sound commercial fishing d i s t r i c t  as indicated by tag 
returns, 1981 - 1982. 
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1982 
Upper Kobuk River Recoveries (n=49) 

1 Lower Kobuk River Recoveries (n=58) 

Date of Tag Release August 

Figure 5. Relative proportions o f  upper and lower Kobuk River chum salmon in 
the Kotzebue Sound commercial f i shing d i s t r i c t ,  a s  indicated by tag 
re turns ,  1981-1982. -1 2- 



Table 4. Ana l ys i s  o f  Noatak and Kobuk R i v e r  s p a t i a l  s tock  sepa ra t i on  w i t h i n  Kotzebue Sound, 1981-1982. 

........................................ -- 
Area of F k q  ure Expected I Observed Z Test Degrees $f Critical Conclusion 
Release S1 Recoveries Recoveries Results 2 Freedom Value 5 --- ......................... -------------- 
1981 
1+3 Noatak R. 20 2 4 1 .lo 50 1.67 A 
2+4 Noatak R. 3 1 27 1.19 50 1.67 A 
1+3 Kobuk R. 25 49 6 -17 63 1.67 B 
2+4 Kobuk R. 39 15 12 -50 63 1.67 B 

1982 
1+3 Noatak R. 43 40 1.20 55 1.67 A 
2+4 Noatak R. 13 16 0.89 55 1.67 A 
1+3 Kobuk R. 142 160 3 -33 1 83 1.65 B 
2+4 Kobuk R. 42 24 3.03 1 83 1.65 B 

Number of tags expected t o  be recovered i n  a random sample of chum salmon 
£ran the respective rivers that  have ssed through Kotzebue Sound. That is, 
Since 51 tags were recovered on the &tak River m 1981, and 62 percent of 
a l l  ta were released £ram areas 1 and 3, the expected number of Noatak recoveries 
f ran gse areas is, (0.62) (51)=31; and on. 
Expected/observed f lgures are  compared uslng the "Zn Test ,  where: 

- 

2 = IP; $1 PFxpected percentage recovered 

9 &Observed percentage recovered 
a=l-P 
fi=-~knber of tags released i n  area 

Degrees of freedom is : [ ( total  number of tags recovered i n  each river ) 
The c r i t i ca l  value for 2 (appro r ia te  degrees of £reedom, 95 percent q n f i  - 'k nce). 

5 A:Accept Ho the rcentage of &gs recovered u river that orlg~nated i n  the given 
Kotzwe bound Egging areas is a function oPtagging effort. Spatial separation 
of .nu rat0 route is not sug ested. 

B : R ~  ec? HO ?.he rqntage of ggs recovered upriver that originated i n  the given 
KoEetue bound Eggmng areas does not reflect the percentage expected. Wtlal 
separation is suggested. 



Table 5. Migration r a t e  and distance t raveled of chum salmon tagged i n  Kotzebue Sound and recovered on the  
Noatak and Kobuk Rivers, 1981-1982. 

Sheshalik Releases 1 Baldwin Peninsula Releases 2 

Distance Distance 
Recovery Number Mean Days- Traveled Miles/ Number Mean Days- Traveled Miles/ Mean 
Location Recovered a t - l a rge  i n  Miles Day Recovered3 a t - l a rge  i n M i l e s  Day Miles/Day 

1981 

Noorvik 2 12.5 74 5.92 15 12.9 64 4.96 5.07 

Kiana 1 23.0 99 4.30 7 30.0 8 9 2.97 3.14 

Ambler 3 11.3 197 17.43 7 18.6 187 10.05 12.26 

Shungnak 0 - - 244 - - 9 27.8 234 8.42 8.42 

Kobuk 0 - - 259 7 35.6 249 6.99 6.99 - - 

L Noatak 12 32.6 90 2.76 4 31.8 80 2.52 2.70 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
f ----------------------------------------- ,-------------------------------------------------- . . ----------------  

Noorvik 7 11.4 74 6.49 3 3 17.8 6 4 3.60 4.10 

Kiana 3 19.0 99 5.21 13 13.7 89 6.50 6.25 

Ambler 1 17.0 197 11.59 10 16.0 187 11.69 11.68 

Shungnak 1 36.0 244 6.78 9 19.4 234 12.06 11.53 

Kobuk 3 29.7 259 8.72 11 29.5 249 8.44 8.50 

Noatak 4 25.8 90 3.49 5 18.4 8 0 4.35 3.97 

Noatak Sonar 1 25.0 4 0 1.67 3 28.7 36 1.25 1.36 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I Chum salmon tagged i n  areas 2 and 4. 4 Derived from the  weighted formula: 
Chum salmon tagged i n  areas  1, 3,  5, and 6. where, X i  is  the  number of recoveries 

3 Only includes data with laown recovery dates .  from area  i, and Y i  is t he  average Miles/Day 
from area i. 

C x i  (Yi) 



Migration Rates and Milling Time 

Several sources of error are possible in the calculation of time spent in Kotzebue 
Sound and migration rates to the rivers.  The a c t  of tagging can disrupt natural 
movements of chum salmon for several days (Chatwin 1953). No conscientious attempt 
was made in this  study t o  detect a1 terations to natural movements caused by tagging. 

Errors in the reported dates of recovery are  thought to  have occurred frequently 
in both seasons. Several tags were reported to have been recovered prior to  the 
tagging date. 

To simplify distance calculations, a l l  salmon tagged in areas 2 and 4 were assumed 
to have traveled from Sheshalik Spit ,  f i sh  tagged in areas 1 ,  3 ,  5 ,  and 6 were 
assumed to have traveled from Kotzebue. Calculated mean migration rates were 
highly variable, ranging from 2.7 to 12.3 miles (4.3 to  19.8 km)  per day (Table 
5)  

The lowest migration rate  for  both seasons was recorded for  Noatak River f i sh .  
Noatak River salmon were primarily captured from spawning areas a f t e r  an unknown 
period following the i r  actual arrival . Therefore i t  i s  probable that  true migra- 
tion rates  are  higher than indicated. Four tagged f i sh  were recaptured in 1982 
approximately 50 miles (80 k m )  from the fishing d i s t r i c t  a t  the Noatak River sonar 
camp. A1 though captured during migration these f ish exhibited the slowest average 
migration ra te  of any sampled (Table 5 ) .  

Salmon tags recovered in the lower Kobuk River indicate a slower migratory ra te  
than those recovered in the upper Kobuk River (Table 5) .  These resul ts  are  con- 
s i s t en t  with those of Yanagawa (1968). 

A considerable amount of milling within Kotzebue Sound was indicated by tags 
returned from areas other than those of release (Table 3) .  The average time 
between tagging and recapture within the commercial fishing areas was 4.6 and 
4.7 days for  1981 and 1982, respectively. 

Physical Condition a t  Time of Release 

A subjective assessment of the physical condition upon release was made for  a l l  
f i sh  in 1982. Each f i sh  was assigned a single d i g i t  code for  l ivel iness  upon 
release. No signif icant  difference can be demonstrated for  each classif icat ion 
among tagged and recaptured f i sh .  That i s ,  the percentage of each code among 
tagged f i sh  was close to  those of a l l  f i sh  recaptured. These resu l t s  suggest 
that  post-tagging mortality ei ther  was not a factor ,  or was not predictable based 
upon subjective determinations of condition a t  release. 

CONCLUSIONS 

1 )  The majority of Kobuk River chum salmon migrate into the fishing d i s t r i c t  by 
traveling along the Baldwin Peninsula and reach peak abundance prior t o  1 Aug- 
ust. 



2 )  Noatak River chum salmon migrate throughout Kotzebue Sound, no preferred 
migration corridors were indicated. These stocks reach peak abundance 
a f t e r  1 August. 

3 )  Early migrating Kobuk River chum salmon are mostly destined for  the spawning 
grounds of the lower Kobuk River (below Ambler). Late migrating Kobuk River 
stocks spawn above Ambler and are present in Kotzebue Sound during the peak 
of the Noatak River migration. 
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Appendix 1 - Table 1 .  Number of chum salmon tagged d a i l y  i n  Kotzebue Sound, 
1981 . 

Area Tagged ----- ------- Daily Cumulative 
Date 1 2 3 4 5 6 Total Total 

July 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
2 8 
29 
30 
31 

-Cont i  nued- 



Appendix 1 - Table 1. Number o f  chum salmon tagged d a i l y  i n  Kotzebue Sound, 
1981 (con t inued) .  

- - - 

Area Tagged -------- ------- Daily Cumulative 
Date 1 2 3 4 5 6 Total Tota l  

-- -. 

August 
1 0 50 
2 141 0 
3 74 50 
4 0 50 
5 0 50 
6 0 51 
7 5 50 
8 8 25 
9 12 75 
10 18 50 
11 3 0 49 
12 9 3 0 
13 0 4 
14 0 0 
15 15 27 
16 0 0 
17 15 2 
18 0 0 
19 0 11 
20 0 0 
21 0 0 
22 8 50 
23 6 0 
24 0 96 
25 39 101 
26 4 69 
27 3 40 
2 8 0 6 5 
29 0 65 

Totals 729 1,546 359 192 200 279 3,305 
Percent 22 47 11 6 6 8 



Appendix 1 - Table 2. Number o f  chum salmon tagged d a i l y  i n  Kotzebue Sound, 
1 982. 

Area Tagged -- ----- Ihily Cumulative 
&te 1 2 3 4 5 6 Total Total 

July 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
3 0 
31 



Appendix 1 - Table 2. Number of chum salmon tagged d a i l y  i n  Kotzebue Sound, 
1982 (con t inued)  . 

Area Tagged -- ------- Daily CLHnulative 
mte 1 2 3 4 5 6 Total  Total 

August 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

Totals 2,542 980 1,234 
percent 52 20 25 



Appendix 1 - Table 3. Number of chum salmon observed and tags  recovered by 
ADF&G techn i c i ans  on Noatak and Kobuk R i v e r  spawning 
grounds, 1981 -82 

mcation ~ i v e  Carcass Totdl Tags Ratio 

1981. 
Noatak River Drainaqf: 
Noatak River 35,403 3 35,403 40 1 : 885 

Kelly Lake 
and Creek 10,953 421 11,37 4 12 1: 948 

Kelly River 2,396 3 2,396 3 1: 799 

Drainage Total 48,752 421 49,173 55 1: 894 

Kobuk River D r a i m  
Squirrel River 5,391 4,850 10,241 16 1: 640 

Salmon River 4,43 4 

Drainage Total 9,825 12,451 22,276 38 1:586 

Total 58,577 12,451 71,449 93 1: 768 

Kelly Lake 
and Creek 4,344 3 4,344 12 1: 362 

Kelly River 186 3 12 498 1 1:498 

Drainage Total 36,629 10,62J 47,250 58 1: 815 

Kobuk River Drainaae 
Squirrel River 7,O 87 773 7,860 21 1:374 

Salmon River 1,604 5,659 7,263 29 1:250 

Tutuksuk River 1,042 6 85 1,727 4 1: 431 

Drainage Total 9,733 7,117 16 , 850 54 1:312 
-- - - - - - - - - - - - - - -- - -- - - - 

Total 46,362 17,738 64,100 112 1:572 

Major  spawning areas were surveyed a t  l e a s t  t w i c e  between 21 August and 
19 September 1981 ; 20 August and 15 September 1982. 

Inc ludes  tags seen b u t  n o t  recovered. 

Carcasses i nc l uded  i n  l i v e  f i s h  count.  
4 Not a complete survey. 
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